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Abstract 

The caloric content of zooplankton, squid, and fish were tabulated from values given in the 
literature. Cnidaria (4091 callg ash-free dry weight) and Ctenophora (3240 callg ash-free dry 
weight) had the lowest caloric value of the organisms surveyed. Pelagic polychaetes (Tonwpterus 
helgolandica 7518 callg ash-free dry weight), copepods (Chiridius armatus 7698 callg ash-free 
dry weight), mysids (Boreomysis arctica 8525 callg ash-free dry weight), arrow worms (Sagitta 
elegans 7546 call ash-free dry weight), and euphausiids (Meganyctiphanes norvegica 8574 callg 
ash-free dry weight) had a high caloric value. Caloric content varied with season of the year (T. 
helgolandica Dec. and April, Illex illecebrosus winter and summer, Metridia longa Dec. and 
April), and whether the sample included females with eggs (Euchaeta norvegica, Diaptomus 
sidloides, Boreomysis arctica, Oncorhynchus nerka). Among the fishes, herring (Clupea 
harengus harengus) and lake char (Salvelinus namaycush) had a high caloric content, 5994 callg 
dry weight, and 7103 callg dry weight. The caloric content of the Pacific salmon (Oncorhynchus 
spp.) ranged from 3345 callg dry weight to 6227 call g dry weight. 

Introduction 

Species of zooplankton, squid, and fish have been shown to comprise the prey organisms 
of oceanic Pacific salmonids (Oncorhynchus spp.; Brodeur 1990; Davis 1990; Ito 1964; Ishida et 
al. 1991, 1992; and Nagasawa et al. 1993; NMFS 1993). Information on the caloric content of 
prey organisms can be used to evaluate the quality of salmonid diets, and to determine the role of 
species ecologically related to Pacific salmonids. The purpose of this report was to compile 
literature values for the caloric content of oceanic species that are fed upon by salmonids, or are 
representative of taxonomic groups known to be fed upon by salmonids. 

Methods 

I summarized literature values for caloric content of organisms that are prey of Pacific 
salmonids during the oceanic phase of their life-history. However, not all salmonid prey 
organisms have had their caloric content measured. In cases where the caloric value of particular 
prey organisms has not been determined, I included data from taxonomically related groups. 
Caloric content was summarized as calories per gram of fresh weight (FW), dry weight (DW), and 
ash-free dry weight (AFDW). Most authors determined caloric content from bomb calorimetry. In 
cases where the caloric content was reported in joules, I changed the value to calories using the 
following conversion factor: 1 joule=O.2388 calories. When the data were available, I included 
information on the season or month of the year when the organism was collected, the age, sex, or 
body part used to make the caloric determination, and the sample area where the organism was 
collected. Supplementary information on the percentage of water, protein, lipid, and carbohydrate 
was included because caloric content can be estimated knowing the composition, and these 
relationships: protein is approximately 4.80 kcaVg, lipid is approximately 9.45 kcallg, and 
carbohydrate is approximately 4.10 kcallg (Brett and Groves 1979). 

Results and Discussion 

Cnidaria (4091 callg AFDW) and Ctenophora (3240 callg AFDW) had the lowest caloric 
value of the organisms surveyed (Table 1). Pelagic polychaetes (Tonwpterus helgolandica 7518 
callg AFDW), copepods (Chiridius armatus 7698 caVg AFDW), mysids (Boreomysis arctica 
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8525 calfg AFDW), arrow wonns (Sagitta elegans 7546 calf AFDW), and euphausiids 
(Meganyctiphanes norvegica 8574 calfAFDW) all exhibited high caloric content (Table 1.) Caloric 
content varied with season of the year (T. helgoZandica Dec. and April; Illex illecebrosus winter 
and summer; Metridia Zonga Dec. and Apr), and whether the sample includes females with eggs 
(Eudw:eta norvegica, Diaptomus siciloides, Boreomysis arctica, O. nerka,). Samples that include 
females with eggs are among the highest estimates of caloric content (Table 1). Among the fishes, 
herring (Clupea harengus harengus) and lake char, (Salvelinus namaycush) had a high caloric 
content, 5994 calfg DW, and 7103 calfg DW (Table 1). The caloric content of the Pacific salmon 
ranged from 3345 calfg DW to 6227 calf g DW. 
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Table 1. Caloric content of zooplankton, squid, and fish. These zooplankton include species that are prey of Pacific salmonids 
(Oncorhynchus spp.) or representative oftaxonomic groups that are salmonid prey organisms. General distribution is the 
distribution of the organisms, if known. A: Atlantic Ocean, NA: North Atlantic Ocean, P: Pacific Ocean, NP: North Pacific 
Ocean, Ind: Indian Ocean, Ac: Arctic Ocean, subAc: Subarctic, WW: world-wide, temp: temperate, F: freshwater. Caloric 
content is summarized as calorie per g (callg) wet weight (WW), dry weight (DW) and ash-free dry weight (AFDW). Season is 
the time of year when the organism was collected. Sample area is where the organisms were collected_ Comments such as the 
percentages of protein (prot), lipid, carbohydrate (carbo), organic material (org), and total organic material (torg) as a portion of 
wet or dry weight are also listed when available_ 

Organism General caIIG caIIG caIIG % Ash % Water SeMon Maturity, Stage, Sampkt Raterence comments 
or Group Dllltrlbutlon WW OW AFOW of OW ofWW or Sex Area 

COELENTERATES 
Cnldaria 
Medusae 60 4513 whole ~Atlantlc Steimle et al. 1985 
Medusae 4091 Steimle et al. 1985' 

Hybocodon prall/era A-P-Ac 3400 6210 45.4 94.9 Aug-Sep whole Arctic Percy et al. 1981 % prot=27.0. % Iipid.17.6. % cerboaO.B. % o~.54.7 (of OW) 
Aglen/hs dlgltele A-P-Ac 1990 4890 58.5 95.6 Aug-Sep whole Arctic Percy et al. 1981 % prot=21.9, o/.lipida6.5. % cerboaO.7. % org=41.S (01 OW) 
Aglsntha dlgltsle A-P-Ac 39.2 94.2 Jun-Aug whole Bering Sea Ikeda 1972 % prota56.5. % Iipid=3.0. % cerboaO.8. % chttlnaO.5 (of OW) 

Aurelia surita A-P-Ac Larson et al. 1989' IlpidaO.4 % of OW 

Aurelia surits A-P-Ac 96 Larson et al. 1989' Iipid-0.3% of OW 
Cyan ... cspHials A-P-Ac 96 Larson et al. 1989' 6pidaO.6 % of OW 

Rhlzostoma $p. Larson et al. 1989' lipid.l% of OW 
Sp/rocodon sahatrfx 96 larson et al. 1989' IipidaO.3% of OW 

Stomoiop/lus $p. A-P 96 larson et al. 1989' lipidaO.5% of OW 
Ctenophora 

£Ie_ cucumJs A-P-Ac 1350 4590 Dec NEAtlantlc Norrbln at at. 1984 % or9=29.4 of OW 
B"""" cucumls A-P-Ac 1360 3855 66.4 96.7 Aug-Sep whole Arctic Percy et at. 1981 % prot=B.8. % Iipid=5.2. % carboaO.7. 0/. 0'9=33.8 (of OW) 
£Ie_ cucumls A-P-Ac Aug whole Arctic Cia"'" et al. 1987 % Iipid=O.06 Of PW 

Be_ cucumJs A-P-Ac May-Oct NE PacHic Lee 1974 lipid=13% d OW 
Pleurobrachls pileus A seo 3240 Dec NEAtlantic Norrbln et al. 1984 % or9=20.9 of OW 
Pleurobrechls pileus A May-Oct NE Pacnic Lee 1974 Iipid-9% of OW 
Pleurobtachls pilaus A Larson et al. 1989" lipid:' 7% of DW 

Bollnopsls Infundibulum A-P 780 3510 May NEAliantlc Norrbin et al. 1984 org=22zr. cI DW 

Bollnopsls Infundibulum A-P Aug whole Arctic Clarke et al. 1987 .Oft-W 

Bollnopsls Infundibulum A-P Larson et al. 1989" IipidaO.S% of OW 
Mertens/a ovum A-P-Ac 1920 4430 56.2 95.5 Aug-Sep whole Arctic Percy et al. 1981 % prot=21.9. % Iipld=9.9. % cerboaO.6. % or2=43.9 (d OW) 

Ctenophores 48 1324 4003 68.3 97.2 Dec-Mar whole ~Atlantlc Thayer et 81.1973 average value for rrlxed species. Class T entaculata 
Ctenophores 3756 Steimle et al. 1985" 
Ctenophores 95.8 Reeve et al. 1978" AFOW=2e.S% dOW; org=3% of OW 
Coelenterates 494 2886 5882 whole Cummins et al. 1971 grand mean 
Coelenterates 3481 4109 Griff~hs 1977 

VI 



Table 1. Continued. 
Organism General c:aIIO c:aIIO c:aIIO ""Ash ""Water SeMon MaturIty. Stage, Sample Flefenmce Comments 
or Group DIstribution WW OW AFDW 01 OW (ofWW or Sex AftMI 

POLYCHAETES 
Tomopteris helgo/andlca 5278 7518 Dec NEAtlantlc Norrbln et al. 1984 org_ 70.20/. oi OW 
Tomopteris helgo/andlca 4407 6278 Apr NEAtlantlc Norrbln et al. 1984 org-70.20/. a DW 

Tomopteris septentrionalls May-Oct NE Pacnlc Lee 1974 Llpld=22% 01 DW 

Tomoptl!lris septentrionalls 15.1 89.9 Jun-Aug whole Bering Sea Ikeda1972 % prola73.a, % IIpid-8.1. % carlbo=1.7. o/.chKln-l.3 (of OW) 
Polychaetes 3841 C;rlffrths 1977 
Polychaetes 1094 3792 5218 28 70 whole NW Atlantic Steimle et al. 1985 mostly epibenthic species 
Polychaetes 840 4695 Stelme et al. 1985" 
Polychaetes 673 3388 80 NW Atlantic Steimle at al. 1985" mean value 
Polychaetes 849 4798 6070 21.1 79.3 whole NW Atlantic Thayer et al. 1973 average values for 3 species 
Polychaetes 5502 Steimle et al. 1985" 

PTEROPODS 
Cllone limac/na llmac/oa A-P-Ac 5878 9 89.1 Jun-Jul whole Bristol Bay Nishiyama 1977 mean values; prot=33.4%. Iipidal3.3% (of OW) 
Cllooallmaclnallmsclna A-P-Ac 28.2 89.6 Jun-Aug whole Bering Sea Ikeda 1972 % prot.52.7, % Upid_'7.S, % carlbo=O.S, % ehlinat.l (of OW) 

Cliooa Nmaclna A-P-Ac 3680 6030 38.2 93.2 Aug-8ep whole Arctic Percy et al. 1981 % prot=39.7. % Iipid=20.7, % carboaO.8, % org.so.9 (of OW) 
Cllone Omac/oa A-P-Ac May-Oct NE PacKic Lee 1974 Upid=31 % of OW 

Umaclna heileina helleina A-P-Ae 958 4585 5006 8.4 79.1 Jun-Jul whole Bering Sea Nishiyama 1977 % protaS2.4, %lIpida25.4 (d OW) 
Umaclna he/leina he/lelna A-P-Ac 28.5 75 Jul whole N Pacific Omori 1969 north of 30' N 

L/mscina telrovlJfSa A-Ac 5026 29.5 Phillipson 1964 
Cevollnls long/rostris A-P 39.3 Aug whole NPacliic Omori 1969 northo! 30" N 

Pteropods &442 8.7 84.1 Jun-Jul whole Bristol Bay Nishiyama 1977 % prota42.9, %lIpidaI9.4 (d OW) 

SQUIDS 
//lex Hlecebrosus A 1695 5254 5636 7 69 whole NW Atlantic Steimle et al. 1985 IIlex spawns in winter 
//lex lIIecebrosus A 5875 winter whole NWAtiantic Steimle et al. 1985 IIlex spawns In winter 
II/ex H/ecebrosus A 5397 summer whole NWAtlantic Steimle et al. 1985 lllex spawns In winter 

Lol/go peale/ A 1337 4872 5110 8 72 whole NWAtiantic Steimle et al. 1985 Loligo spawns late spring 
LoRgo peale/ A 4991 winter whole NW Atlantic Steimle et al. 1985 Longo spawns late spring 
Lol/go pealel A 5540 spring whole NW Atlantic Steimle et al. 1985 Longo spawns late spring 
LoDgo pea/sl A 5134 summer whole NW Atlantic Steimle et al. 1985 Loligo spawns late spring 
Loligopea/el A 5230 fall whole NWAtlantic Steimle et al. 1985 Lotigo spawns late spring 

0\ 

Lol/go brevis A 1051 5743 6342 9.4 81.7 Dec NEAtlantic Thayer et aI. 1973 
Omastrephes bettrem/ WW-temp 5318 6.4 Phillipson 1964 originally caHed Stenoteuthis sp. in this articie 

Squids 5578 9.2 85.2 Jun-Jul whole Bristol Bay Nishiyama 1977 mean values; % pra.s3.3, % lipid-I 5.8 (of OW) 

COPEPODS 
Copepods 5512 8.8 00.8 Jun-Jul whole Bristol Bay Nishiyama 1977 mean values; % prot=56.S, % lipid=20.1 (of OW) 

Neoca/anus crlststus NP 5428 10.5 84.6 Jun-Jul whole Bristol Bay Nishiyama 1977 % prola56.5, % Ilpid=IG.9 (of OW) 
Neoca/anus crlstatus NP 1.7 00.8 Mar stage IV & V Sea of Japan Nakai 1955 % prot=53.4, % Ilpid=36.1 (01 OW) 
Neece/anus crlstatus NP 2.1 83.3 Jul stage V N Pacific Omori 1969 north of 30" N 
Neece/anus crista/us NP 3.4 84.5 Dec stage V N Pacific Omori 1969 north of 30· N 
Neoca/anus crlststus Np 2.9 66.1 May stage V N Pacliic Omori 1969 north of 30' N 
Neocalanus crlstatus NP 14 84.2 Jun-Aug stage V Bering Sea Ikeda 1972 % protaSO.2; % Ilpld=31.7. % carboaO.6. % chHin-3.5 (01 OW) 

Neocs/anus plumchrus NP 5680 8.8 00.8 Jun-Jul whole Bristol Bay Nishiyama 1977 % prot=56.5, 'f. Iipid=2U.l (of OW) 
Neocelsnus plumchrus NP 1.7 82.7 Mar-May stages II, III, IV, V Seao! Japan Nakai 1955 % prota44.1; % Iiplda44.2 (of OW) 
Neocalsnus plumchrus NP May-Oct NE PacWic Lee 1974 Iiplda47 % of OW 
Neocalsnus plumchrus NP 1.9 72.3 Jul female N Pacijic Omori 1969 north of 30· N 
Neocalsnus plumchrus NP 5.4 82.8 Jun-Aug stage V Bering Sea Ikeda 1972 % prota53.5; % Ilpld=38.0, % carboaO.9, % chrtin=2.2 (of OW) 

Ca/aous flnmarohlcus NA 6437 7020 Oec whole NEAtlantic Norrbln et al. 1984 % or9=91.7 of OW 
Ca/anus flnmarch/cus NA 5914 Jan-Dec aduK female Cummins eI al. 1971· 
Ca/snus flnmarchlcus NA 7380 aduKfemaie Cummins et al. 1971" 
Ca/anus (inmarch/cus NA 6369 10.8 Phillipson 1964 
Ca/snus flnmarchlcus NA 3.3 Nov stage V Mayzaud et al. 1975 % prota44.5, % Ilplda44.4 (of OW) 

Ca/anus helgo/snd/cus NA 5400 whole Cummins eI al. 1971" 
Calanus helgolsnd/cus NA 2.8 83.8 Jan & May mixed; mostly females Seao! Japan Nakai 1955 % prot.7S.2, % Ilpld=8.1 (of OW) 
Calsnus hyperboreus 7432 adulfemale Cummins et al. 1971" 
PaflilCalsnus parvus WWnolAc 2.9 84.1 Cummins et al. 1971· % prot.70.1, % Ilpld:19.1 (of OW) 
Ca/snus psclncus NP 4.4 00.3 Apr stage V N Pacnic Omori 1969 north of 30" N 
Ca/snus psciflcus NP 2.9 78.8 --~~----

stage V N Pacijic Omori 1969 north of 30" N 
- ------------ ------------- ------ -



Table 1. Continued, 
Organism General c:aIIQ c:aIIQ caIIG % Ash %Wat« Seeon MaturIty, Stage. Sample RetenJnce comment. 
or Group Dlstrfbutlon ww ow AFOW (01 OWl (ofWW) or Sex IWa 

Csll!II>us gr&cla/ls Ac 7.4 78.8 Jun-Aug whole Bering Se .. Ikeda 1972 % prot=-48.6; % Iipldm40.9, % carbo_LO, % chitin..:!. 1 (of OW) 
Pseudocslanus e/ongs/us temp 2.3 87.7 Mar rrixed, mostly females Sea of Japan Nakai 1955 % prot_71.5, % lIp1d_t7.3 (of OW) 

Eucalsnus bungl/ NP May-Oct NE Pac~ic Lee 1974 Iipld-40 % of OW 
Eucalsnus bungl/ bungH NP 3.9 88 Jul female NPacific Omori 1969 north of 30" N 
Eucalsnus bungl/ bungH NP 18.3 88.7 Jun-Aug whole BeringSes Ikeda 1972 % prota52.5, % lipld-25.4, % carboat.t, % chltln..:!.7 (of OW) 

RhlncaJsnus nasutus A-P-Ind 3.4 86.5 Apr whole N Pacific Omori 1969 north of 30" N 

Acsrtla clausl 3.3 87.9 Apr rrixed, mostly females Sea of Japan Nakai 1955 % prot-82.6, % IIpid-5.6 (of OW) 
Metrld/a longs 6489 7030 Dec whole NEAtlantic Norrbin e! al. 1984 % org-82.3 of DW 
Metrldla longs 7151 7559 Apr whole NEAtlantlc Norrbin iii al. 1984 % org-94.6 01 OW 

Metrldls okhotensls 2.7 8t.2 Jul female N Pacific Omori 1969 northot 30"N 
Euchaefa fSponlca NP 2.1 79.6 Jul mixed juveniles & adults Sea of Japan Nakai 1955 % prot-5' .6, 'l'. Iipid-33.7 (of OW) 

Euchaela norvegica 8484 6950 Oec whole NEAtlantic Norrbln et al. 1984 % org=93.0 ot DW 
Euchaeta norvegica 6299 6651 eo males NEAtlantic Norrbin at al. 1984 'l'. org-94.,' of OW 
Euchaeta ncrvegics 6898 7494 Oec females NEAtlantic Norrbln et al. 1984 % org-92.0 of OW 
Euchaeta ncrvegica 6827 Apr egg sack NE Atlantic Norrbin et al. 1984 
Euchaefa norvegica 6566 7060 Apr stage V NEAtiantic Norrbln et al. 1984 % org-93.0 of OW 
Euchaefa ncrvegica 7020 7565 Apr females wnh eggs NE Atlantic Norrbin et al. 1984 % org-92.8 of OW 
Euchaeta ncrvegica 6595 7107 Apr females NEAtlantic Norrbln et al. 1984 % org-92.8 of OW 

Pareuchaefa blrostrata 2.1 81.5 Apr female N Pacific Omori 1969 north of 3O"N 
Psreuchsets sars/ 2.1 Nov egg N Pacific Omori 1969 north of 3O"N 

ChirldhJs arms/us 7175 7698 Oec females NEAtlantic Norrbin et al. 1984 % org-93.2 of OW 
ChirldhJs armstus 5980 6550 Apr females NE Atlantic Norrbin et aL 1984 % org-91.3 of OW 
ChirldhJs armatus 6127 6674 Apr females NEAtlantic Norrbln et al. 1984 % or9-91.8 of OW 
Dlaptomutl articus 5468 Jun &duH reproductive males Cummins et al. 1971' 500 animals, 2.34 mm length 
Diaplomutl articus 5526 Jun aduK nonreproductive females Cummins et al. 1971' 550 animals, 2.80 mm length 

Dlsplomus siclloldos 5334 Jul aduK reproductive males Cummins et al. 1971' 8500 animals, 0.75 mm length 
Dlsptomus slclloldes 5843 Jul adutt nonreproductive females Cummins at al.1971' 12,500 animals, 0.95 mm length 
Dlaplomus slclloldes 5605 5849 4.3 Aug-Nov adutt nonreproductive females Cummins et al. 1971' -....l 
Diaplomutl siclloldes 6877 6149 4.6 Aug-Nov &dun females with eggs Cummins et al. 1971' 
Dlaptomutl lapfopus 5396 Jun &duH reproductive females Cummins et al. 1971' :lOOO animals, 1.45 mm length 
Diaptomus laptopus 5436 Jun adutt nonreproductive females Cummins et al. 1971' 2100 animals, 1.70 mm length 

Displomutl $p. 550 Cummins et al. 1971' 
Olaptomldae 5$0 5741 5883 whole Cummins et al. 1971 grand mean 
Olaptomldae 5868 females wHh eggs Cummins et al. 1971 grand mean 

Gae/anus oolumblaa May-Oct NE Pac~lc Lee 1974 IIpld-28% 0/ OW 
Hetsrorhsbdus tanner! NP May-Oct NE Pacnlc Lee 1974 Upld-43 % of OW 
Candacla co/umblaa NP 3.3 86.8 Aug N Pacific Omori 1969 north of 30"N 

EUPHAUSIIOS 
Thysanoessa spp. 5414 9 75.7 Jun·Jul whole Bristol Bay Nishiyama 1977 % prot-59.8, % Iipld_14.7 (of OW) 

Thysenoessa raschU A·P 5861 Jun·Jul whole Bristol Bay Nishiyama 1977 
Thysanoesse raschll A-P Sep NE Atlantic Falk-Petersen 198t' lipld=23.0 % of OW 
Thysanossss raschU A-P 20.1 SepoApr Q.group NEAtlantlc Falk-Peterson 1981 % prot=-48.4, % Ilpld-27.S (of OW) 
Thysanosssa raschH A·P t4.2 Jun-Apr I-group NEAtlantic Falk-Peterson 1981 % prot=-41.4, % Ilplda37.S (of OW) 
Thysanoessa raschll A-P 10.9 82.2 Jun-Aug whole Bering Sea Ikeda 1972 % prot.78.S, % Iipid-7.2, '0/, carbo-O.5, % chitin-2.S (of OW) 
Thysenoessa Inermls A-P-Ac 6005 8430 6.7 73.9 Aug-Sept whole Arctic Percy et al. 1981 % prot=-43.9, % liplda52.4, % carboaO.3, % organica93.4 (of OW) 
Thysanoessa /nermls A-P-Ac 11.8 Feb-May Falk-Petersen 1981' % prota52.3, % lipld-22.3 (of OW) 
Thysanoessa Inermls A-P-Ac 19 Ju~Apr Q.group NEAtiantlc Falk-Petersen 1981 % prot=-46.9, % IlpIda31.7 (of OW) 
Thysanoessa /nermls A-P-Ac 11.9 Ju~Apr I-group NEAtlantic Falk-Petersen 1981 % prota33.9, % lIp1d_7.6 (01 OW) 

Euphausia pacifica P 1138 4904 5592 12.3 76.8 Jun-Jul Bristol Bay Nishiyama 1977 % prota59.3, % IIpld_t6.0 (of OW) 
Euphausia pacifica P 7.1 84.9 Feb mixed females and males Sea of Japan Nakai 1955 % prot-79.3, % IIpld-2.7 (of OW) 
Euphausia pacifIca P May-Oct NE Paonic Lee 1974 % lipid_iii of OW 
Euphausia pacifica P May-Oct juveniles NE Pacnla Lee 1974 % Iipid-26 of OW 
Euphausia pacifica P 8 79.8 Jul NPac1l1c Omori 1969 north of 30" N 
Euphausia pacifica P 8.5 79.3 Jul juveniles N Pacific Omori 1969 north of 30" N 
Euphausia krohnl A 5251 8.4 Phillipson 1984 

--



Table 1. Continued. 
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Meganyotlph_ norvegica A-P 940 494S 81 Feb-Dec whole NWAtlantlc Tyler 1973 
MeganyorJphanes norvegica A-P 958 5040 81 Jan-Dec whole NW Atlantic Tyler 1973 
Meganyotiphsnes norvegics A-P 5230 16 Phillipson 1964 
Megsnyotlphsnes norvegica A-P 812 4633 5946 22 82 whole NW Atlantic Steimle et al. 1985 
MegsnyoffphsnesnorvegicB A-P 7562 8574 Dec NEAtlantic Norrbin et al. 1984 % org=88.2 of OW 
Meganyotiphanes norvegics A-P 6181 6861 Dec NEAtlantic Norrbin at al. 1984 % org=90.1 of OW 
Meganyotiphane8 norvegics A-P 5913 6563 Dec NEAtlantlc Norrbin et al. 1984 % org=90.1 of OW 
Mogsnyotiph_ norvegics A-P 16.1 Jan-Nov NEAllantic Falk-Petersen 1981" % prot..s6.6, % Ilpid .. 17.2 (of OW) 

MegBnyotiphBnes norvegica A-P 13.6 Noy-May NEAtlantic Falk-Petersen 1981" % prot=56.S, % Iipkl=18.4 (of OW) 
Megsnyotiphsne8 norvegics ... ::p 11.5 Jul-Jul ?? NE Atlantic Falk-Petersen 1981" % prot=61.1 , % Ilpid=17.5 (of OW) 

Megsnyotlphanes norvegica A-P 17 Noy·Jul 0& l-group NE Atlantic Falk-Petersen 1981 % prot=40.2, %lipid=37.0 (d O'iV) 
Moganyotlphanes norvegica A·P 14.5 Jan-Jul 1& II-group NE Atlantic Falk-Petersen 1981 % prot=35.3, % Iipld=37.3 (of OW) 
T_rabrschlon oculstus P 8.1 78.7 Jul N Pacific Omori 1969 north of 30" N 

Eutharnjsto &p. 5515 8.9 Phillipson 1964 
Euphausiids 5554 10.9 76.3 Jun-Jul whole Bristol Bay Nishiyama 1977 % prol=59.4, % lipld_1S.5 (of OW) 

AMPHIPOOS 
Parathemisto pacifica 4556 20.8 82.8 Jun-Jul whole Bristol Bay Nishiyama 1977 % prot=54.8, % Upid=8.9 (of OW) 
ParalhBmisto Ilbellul. 4458 23.4 80.9 Jun-Jul whole Bristol Bay Nishiyama 1977 % prot"so.4, % IIpid.l0.4 (of OW) 
ParalhBmisto 11beI1uI. 4920 5915 18 77.6 Aug-Sep whole Arctic Percy et al. 1981 % prot-47.5, %lIpld=26.2, o/.carboa1.3. % organlc=82.3 (of OW) 
Euthemisto Hbellula 21.1 80.6 Jun-Aug whole Bering Sea Ikeda 1972 0/. prot-49.4, % lipid=21.6, % carbo=3.1, % cMina4.S (of OW) 

Parathemisto japonlca 13.4 81.6 Jul juvenUe N Pacilic Omori 1969 north of 3O"N 
Parathel1Ysto abyssorum 4733 5815 Apr NE Atlantic Norrbin et al. 1984 % org=81.4 of OW 
Parathamlsto gaud/chaudl 5138 Jul adutts NE Atlantic Williams et al. 1979 

Parathemisto &p. 9.3 83.6 Mar·Jun females Sea of Japan Nakai 1955 0/. prot=48. ,% lipidc39.6 (of OW) 

Hyperoche medusarum 5420 8345 14.8 79.9 Aug-Sep whole Arctic Percy et al. 1981 % prot=35.9, %lipid=21.2, %carb0=2.9, % organica85.3 (of OW) 
Hyperlagalba 860 4442 5898 26 80 whole NWAtlantlc Steimle et al. 1985 
Hyperls ga/ba Mey-Oct NE Pacnlc Lee 1974 % Ilpld.19 of DW 

Euprlmno sbysseJ/s May-Oct NE Pacffic Lee 1974 % lipid=26 of OW 
Cyphocetft; challengerl 10 78 Jul N Pacilic Omori 1969 north of 30"N 00 

Gammaride8 810 4050 5362 whole, mixed size & sex Cummins et al. 1971 grand mean 
Gammand •• 1409 2627 4895 52 49 whole NWAtiantic Steimle et al. 1985 
Amphipods 1058 3761 72 Jun-Oct whole, mixed size & sex NW Atlantic Brawn et al. 1968 
Amphipods 934 4002 4878 Cummlnsetal.1971 grand mean 
Amphipods 4517 17.8 82.2 Jun-Jul whole Bristol Bay Nishiyama 1977 % prof=53.0, % lipida9.S (of OW) 

ISOPODS 
lisopoda 4439 Cummins et al. 1971 grand mean 

MYSiIDS 
Boreomys/sercllca A 6201 7618 Dec NEAtlantic Norrbin et al. 1984 % org=81.4 of OW 
Boreomys/s ercllce A 7391 8525 Apr females wtth eggs NEAtlantic Norrbin et al. 1984 % org=86.7 of OW 
Boreomysis arotlca A 5922 6S3O Apr NEAtlantic Norrbin et al. 1984 % org=86.7 of OW 

Mysls stenolepis A 990 4714 79 Fal~Winter whole NW Atlantic Tyler 1973 
Neomysls americana A 3S45 whole NW Atlantic Steimle et al. 1985 

SHRIMPS 
Argis dentata 1158 4878 76 Jun-Oct female wtth eggs NW Atlantic Brawn et al. 1958 
Argls dentat. 1081 4549 76 Jun-Oct adults, mixed sexes NW Atlantic Brawn et al. 1958 

Crangon septf!Jf'nSp/noss NA 1111 4272 74 Jan-Apr whole NW Atlantic Tyler 1973 
Crangon septemspinoss NA 981 4088 76 Nov whole NWAtlantlc Tyler 1973 
PasiphseIJ multldentats NA 5007 5822 Dec NEAtlantlc Norrbln et al. 1984 

Pas/pheBa pacific. P-Ind May-Oct NE Pacnic Lee 1974 % lipid=21 of OW 
Candean shrimp I09S 4083 5230 21 75 whole NW Atlantic Steimle et al. 1985 

Pandalus rnontegul NA 1291 4610 72 Aug-Dec whole NWAtiantic Tyler 1973 
Pandalus rnontsgul NA 1320 4740 72 Jun-Oct mixed sizes and sexes NW Atlantic Brawn et al. 1958 
Panda/us rnontagul NA 4747 5924 24 72 Summer adutt nonreproductive female Cummins et al. 1971 
Panda/us rnont8{}ui NA 4442 S634 26 71 Summer &dutt reproductive male Cummins at al. 1971 

Paneldean shrimp 1648 3892 4895 21 59 whole NW Atlantic Steimle et al. 1985 

CRA8Z0EA 5032 26.3 80.8 Jun-Jul whole Bristol Bay Nishiyama 1977 % prot=36.0, % IIpid-l1.0 (of OW) 



Table 1. Continued. 
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OSTRACODS 
Conch08Cla ttlegans May-Oct NE Atlantic Lee 1974 % lipld.17 of OW 
Conch08Cla alegans 6180 females wnh eggs NEAlisntlc Norrbln at at 1984 

CHAETOGNATHS 
Sailtia alegans Ao-subAc 5960 6814 Dec NEAlisnlic Norrbln lOt at 1984 % or9=86 of DIN 
Sagitta elegans Ao-subAc 6716 7546 Apr NEAtisntlc Norrbln at at 1984 % org=89 of DW 
Sagitta elegans Ao-subAc 4272 4800 Apr NEAlisnllc NorrblO at at 1984 'Y. org=89 of DIN 
Sagitta elegans Ao-subAc 5035 6210 18.2 90.3 Aug-Sep whole Arctic Percy el al.1981 % prol=63.3, . % organic=81.9 (of OW: 
Sagitta .. legans Ao-subAc 6.7 Nov whole, mature NW Allantlc Mayzaud et al. 1975 % prot=54.2, % IIpld.7.S (of OW) 
SSg/tts "legans Ao-subAc May-Oct NE Pac~ic Lee 1974 % IIpld.14 of DIN 
Sagitta ,,/egans Ao-subAc 4.8 85.9 Jul N Pacific Omori 1969 north of 300 N 
Sagitta .. legan$ Ao-subAc 8 91.5 Jun-Aug whole Bering Sea Ikeda 1972 % prot=84.0, % lipid=6.7,% • chitin=O.6 (of OW) 
Saglttanagaa 4.2 88.4 Nov N Pacnlc Omori 1969 north of 300 N 

Eukrohnia hamata WW S789 7218 Apr NEAtlanllc Norrbln et al. 1984 % org_ 80.2 of DIN 
Chaatognaths 5032 8.6 90.1 Jun-Jul whole Bristol Bay Nishiyama 1977 % prot-49.9, % Ilpld-S.~ (ot OW) 
Chaatognalhs 5808 Sleimle el al. 1985" 

APPENDICULARIA 
Oikopleurs vanhoeffenl Feb stage 2-4 NW Atlantic Diebel at al. 1992 % Iipld=5.1 (of DIN); before spring diatom bloom 
Oikopleura vanhoeffenl May stag81-4 NW Atlantic Diebel at al. 1992 % Iipld=7.8 (of OW); after spring diatom bloom 

SALPS 
Pegetl contoederala 70 tlggregate, whole N Atlantic Madln at al. 1981 % prot=81.3, % IIpld=10.2 (of torg) 

SaJpa cylindrlctl 78.1 Solitary, whole N Atlantic Madln et al. 1981 % prot=82.5, % IIpid=5.9 (of lorg) 
SaJpa maxima 69.2 tlggregate, whole NAtiantlc Madin at al. 1981 % prot=76.9, % Upid=9.4 (01 torg) 

ThailacM 73.4 adu. N Atlantic Madln at al. 1981 % prot=81.8, % Upid=7.6 (01 terg) 
Salpldae 96 2125 4346 51 95 whole NW Atlantic Steimle at at 1985 

ASH LARVAE 
Pleurogrsmus monoplerigJus NP 5049 10.8 67.9 Jun-Jul larvae Bristol Bay Nishiyama 1977 % IIpld=12.9 of DW 

Tarletonbsanla crenularls lay/orl NP S264 16.7 75.2 Jun-Jul larvae Bristol Bay Nishiyama 1977 % Ilpld=21.2 of DIN \0 
HippoglO$$Oldes sp. 5329 10.9 77.1 Jun-Jul larvae Bristol Bay Nishiyama 1977 %11 pld= 18.8 of OW 

Lipsris sp. 5395 12.9 Jun-Jul larvae Bristol- Bay Nishiyama 1977 %11 pld=20.9 of OW 
Ammody/es hexapterus NP 5598 12.2 Jun-Jul larvae Bristol Bay Nishiyama 1977 %11 pid=21.0 of OW 

Stlchaeidae 5332 13.2 Jun-Jul larvae Bristol Bay Nishiyama 1977 %Ii pld=13.00IDW 
Larvae 4960 14.5 Jun-Jul larvae Bristol Bay Nishiyama 1977 % pid=13.3 of DIN 
Larvae 5207 12.3 73.8 Jun-Jul larvae Bristol Bay Nishiyama 1977 mean value; % lipid=15.7 of DW 

ASHES 
Ammody/es amerlcanus A 1624 5182 5922 12 69 adun NW Atlanllc Steimle et at 1985 
Taulogolsbrus SSlJparsus A 1058 4880 Jun-OcI whole NW Atlantic Brawn at at 1968 22 em length 

Clupaa harsngus hsrengus A 1927 6360 Jun-OcI whole NW Atlantic Brawn et al. 1968 0/0 lipid- 6.6 of OW; 14 em length 
Clupaa harangu$ harangus A 2531 5994 6496 8 57 whole NWAtiantlc Steimle at al. 1985 

Sard/nal/a aurlta A 1433 4752 5516 14 70 whole NW Atlantic Steimle et al. 1985 
Anchoa hepselus A 1385 4752 5837 16 71 whole NW Atlantic Steimle et at 1985 

Scomberesox SBU(US A 2030 5325 5874 9 62 whole NW Atlantic Steimle lOt at 1985 
Scomber japonlcus NA-NP 1481 5158 5827 12 71 whole NWAtiantlc Steimle et at 1985 

Cyclolhone sibs A-P-Ind 8.9 81.4 Aug N Pacnlc Omori 1969 north a! 300 N 
Engraulis japonlcus P-Ind 6.8 78.9 Aug juvenile N Pacific Omori 1969 northo! 300 N 
Thunnus albtlCtlres A-P SSS8 muscle NWAtiantlc Steimle et al. 1985 

Salvellnus nsmaycush F 2674 7103 Apr-Nov males Lake Mlchegan Rottlers et at 1982 % Iipld=50.5 of OW; ;;:;';;an Iength=584 mm 
Salvellnus namaycush F 2576 6999 Apr-Nov females Lake Miehegan Rottlers at at 1982 0/0 Iipld-46.9 of DIN; mean Iength=619 mm 
Sslvttllnus nsmaycush F 2059 8486 Apr-Nov Irrmatures Lake Mlchegan Rottlers et aL 1962 % Ilpld=32.1 of OW; mean Iength=507 mm 
Salvel/nus nsmaycush F 2458 6885 Apr-Nov all samples Lake Mlchegan Rottlers et al. 1982 % Ilpid-46.3 of DIN; mean Iength=570 mm 
Salvellnus namaycush F 1247 5421 Apr-Nov age 1 Lake Mlchegan Rottlers at at 1982 % Ilpld:18.2 of DW 
Salvellnus nsmtlycush F 1637 6101 Apr-Nov age 2 Lake Michegan Rottlers at at 1962 % IIpid=25.1 of OW; mean Iength=304 mm 
S .. lvellnus namaycush F 2235 6721 Apr·Nov age3 Lake Mlchegan Rattlers et al. 1982 0/0 lipid-44.2 of OW; mean Iength=510 mm 
Salvelinus nsmaycush F 2652 7050 Apr-Nov age 4 Lake Michegan Rottlers at al. 1962 % Iipld-49.7 of DW; mean Iength=566 mm 
Sslvellnus nsmaycush F 2569 7014 Apr-Nov age 5 Lake Michegan Rottlers el at 1982 % Iipid=48.2 of OW; mean lengtha607mm 
Stllvel/nus namaycush F 2739 7140 Apr-Nov age 6 Lake Michegan Rottlers et at 1982 % Iipid=51.5 of OW; mean iength=644 mm 
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Oncorhynchus ,""kiss F 1180 71.5 adutt muscle Exler 1987 rainbow trout 
Oncorhynchus ,""kiss F 71.5 adutt muscle Sabry 1990 rainbow trout; % prot=20.5, % &pid=3.4 (of WW) 

Oncorhynchus narks F 1292 3345 3479 3.Bl 61.4 Oct breeding females Kamchatka Cummins et a!. 1971' kokanee 
Oncorhynchus nerka NP·F 1369 3446 3580 3.73 SO.3 Aug·Sap breeding females Kamchatka Cummins et al. 1971' 
Oncorhynchus narka NP·F 1943 Jun·Jul muscle; maturing female Bristol Bay Nishiyama 1977 % muscle=67.S, % gonad=7.5% (of BW); length>3O em 
Oncorhynchus nerks NP·F 1881 Jun·Jul muscle; maturing male Bristol Bay Nishiyama 19n % muscle=67.S, % gonad=7.S% (of BW); length>3O em 
Oncorhynchus narka NP·F 2910 Jun·Jul gonad; maturing female Bristol Bay Nishiyama 1977 % muscle=67.5, % gonad=7.5% (of aWl; length>~ 
Oncorhynchus narka NP·F 1150 Jun·Jul gonad; maturing male Bristol Bay Nishiyama 19n % muscle=67.S, % gonada7.S% (of BW); length>3O em 

Onco.r!>ynchus narks NP·F 1680 1.18 70.2 adutt muscle Exler 1987 

Oncorhynchus keta Np·F 1597 3606 374S 3.72 55.7 Aug·Sap breeding females Kamchatka Cummins et al. 1971' 
Oncorhynchus keta NP·F 1200 1.18 75.4 aduK muscle Exler 1987 
Oncorhynchus kata "··NP:F 73.3 aduK muscle Brhish Columbia Sabry 1990 % prot=23.1, % lipid=3.7 (of WW) 

Oncorhynchus gorbusche NP·F 1687 4043 4167 3.44 58.3 Aug·Sep breeding females Kamchatka Cummins et al. 1971' 
Oncorhynchus gorbusche Np·F 1555 3599 3732 3.56 56.5 Sep breeding females Murmansk Cummins et al. 1971' 
Oncorhynchus gorbuscha NP·F 1160 76.4 aduK muscle Exler 1987 
Oncorhynchus gorbusche Np·F 71.5 aduK muscle Br~lsh Columbia Sabry 1990 % prot=20.4, % lipld=6.7 (of WW) 

Oncorhynchus kisutch NP·I- 1931 6227 Apr·Nov male Lake Michegan Rottlers et al. 1982 % Iipid=2B.6 (of DW); mean length=602 mm 
Oncorhynchus kisutch Np·F 1866 6157 Apr·Nov female Lake Michegan Rottlers et al. 1982 % Iipid=26.4 (of DW); mean 18ngth:576 mm 
Oncorhynchus kisurch NP·F 1664 6003 Apr·Nov irTmature Lake Michegan Rottlers at al. 1982 0/. IIpid=20.23 (01 DW); mean lenglh=W3 mm 
Oncorhynchus kisutch NP·F 1818 6123 6.51 70.8 Apr·Nov Lake Mlchegan Rottlers et al. 1982 mean; % fipld=25.0 (01 OW); mean fmm 
Oncorhynchus kisutch NP·F 1381 3445 3592 4.07 59.9 Oct breeding females Kamchatka Cummins et al. 1971' 
Oncorhynchus kisutch NP·F 1460 n.& aduK muscle Exler 1987 
Oncorhynchus kisutch NP·F n.6 adun muscle Brftlsh Columbia Sabry 1990 % prot=20.0, % Iipid=4.6% (of WW) 

Oncorhynchus tshawytscha NP·F 1383 3649 3740 2.45 62.6 Aug breeding females Kamchatla Cummins et al. 1971' 
Oncorhynchus tshawytscha NP·F 1800 73.12 aduK muscle Exler 1987 

...... 
o 

Oncorhynchus masou NP·F 1719 3767 3905 3.55 54.4 Aug·Sep breeding females Kamchatka Cummins at al. 1971' 
Oncorhynchus muou NP·F 1566 3464 3568 3.48 54.8 Aug·Sep breeding females Kamchatka Cummins et al. 1971' 

salmon 1375 adu. muscle Sabry 1990 mean 

PoeciHldae 5823 Cummins at al. 1971 grand mean 
Cottldae 4820 5102 whole, mixed sizes & sexes Cummins at al. 1971 grand mean 
Centrarehldae 48n 5130 whole, mixed sizes & sexes Cummins et al. 1971 grand mean 
Goblldae 3880 whole, mlx.id sizes & sexes Cummins et al. 1971 grand mean 
Cyprlnldaa 5761 whole, mixed sizes & sexes Cummins et al. 1971 grand mean 
LabOdae 10S8 4880 whole, mixed sizes & sexes Cummins et al. 1971 grand mean 
Clupeldea 1927 6360 whole, mixed sizes & sexes Cummins et al. 1971 grand mean 
Salmonldae 1492 3598 3736 breeding females Cummins et al. 1971 grand mean 
Osteichthyes 1493 S086 5296 whole, mixed sizes and sexes Cummins et al. 1971 grand mean 
Fish, Pelagic 1504 5764 NWAtiantlc Steimle et al. 1985 
Fish, Pelegic 1208 4924 5826 1&.4 75.3 all NW Atlantic Thayer et al. 1973 average values 
Fish, PelagiC 5626 Steimle et al. 1985' 
Fish, Pelagic 1459 Steimle et al. 1985' 
Fish, Pelagic 1925 Steimle et al. 1985' 

Grand Means 
Fish 4928 5n4 Grlfffths 1977 average values 4000-6600 caVg AFDW 
Bristol Bay sockeye prey 1100 Jun·Jul whole Bristol Bay Nishiyama 19n average value 
Zooplanldon 6591 Steimle et al. 1985' 
Zooplanldon 392 5512 Steimle et al. 1985' 

"'data are summarized in this reference, but this is not the original author. 


